Overgeneral autobiographical memory (OGM) has been found to be an important cognitive phenomenon with respect to depression and trauma-related psychopathology (e.g., posttraumatic stress disorder), and researchers have been interested in better understanding the factors that contribute to this proposed vulnerability factor. The most prominent model of mechanisms underlying OGM to date is Williams et al.'s (2007) CaR-FA-X model. This model proposes that three processes influence OGM: capture and rumination, functional avoidance, and impaired executive control. The author reviews the current state of support for the CaR-FA-X model by evaluating 38 studies that have examined OGM and one or more mechanisms of the model. Collectively, these studies reveal robust support for associations between OGM and both rumination and impaired executive control. OGM also appears to be a cognitive avoidance strategy, and there is evidence that avoiding the retrieval of specific memories reduces distress after an aversive event, at least in the short term. Important issues that have been left unresolved are highlighted, including the nature of the capture phenomenon, the role of trauma in functional avoidance, and the developmental nature of functional avoidance. Recommendations for future research that will enhance understanding of the factors that contribute to OGM are suggested.
Introduction
Autobiographical memory refers to a knowledge base of personal information that encompasses both specific episodic memories of past events and more conceptual, self-related information (Conway & Pleydell-Pearce, 2000) . Autobiographical memories are a critical component of the human experience. Not only do they play a key role in creating a sense of self and identity (e.g., McAdams, 2008) , but they also serve as important guides for the future. As records of personal past experiences, such memories provide reminders of the lessons learned from them, thereby helping individuals to solve similar problems in the present or to plan for future action (Williams, 2006) .
Over the past 25 years, research has shown that the way in which people remember aspects of their personal past-namely whether they recall their past in specific versus overgeneral ways-has important consequences for psychological functioning. First described by Williams and Broadbent (1986) in a study of suicidal patients, overgeneral autobiographical memory (OGM) refers to the finding that, when asked to come up with a specific autobiographical memory in response to a cue word, individuals with certain characteristics are less specific and/or more overgeneral in their recall than others. Rather than retrieving a specific memory for an event that occurred at a particular time and place and lasted less than a day (e.g., "My college graduation"), individuals with these characteristics often retrieve memories that are summaries or classes of events (categoric memories, e.g., "When I'm with my family"), or memories for events that lasted longer than a day (extended memories, e.g., "My trip to Spain").
What are the characteristics of individuals who are more likely to exhibit OGM? Over the years, the OGM phenomenon has been found to have a robust and replicable association with depression and trauma-related anxiety disorders, such as posttraumatic stress disorder (PTSD; see Moore & Zoellner, 2007; Williams et al., 2007, for reviews) . Furthermore, OGM is not only associated with these disorders, but it is a proposed vulnerability factor for depression and PTSD as well. Consistent with this notion, OGM has been found to predict the onset and/or recurrence of depression and PTSD (e.g., Kleim & Ehlers, 2008; Sumner, Griffith, Mineka, Rekart, et al., 2011) , as well as a worse course of depression (Hermans, Vandromme, et al. 2008 ; see Sumner, Griffith, & Mineka, 2010 , for a meta-analytic review). Moreover, OGM has been associated with deficits in social problem solving (e.g., Goddard, Dritschel, & Burton, 1996) and feelings of increased hopelessness (e.g., Evans, Williams, O'Loughlin, & Howells, 1992) .
The CaR-FA-X model of mechanisms underlying OGM
Given that OGM is associated with the etiology and maintenance of depression and trauma-related psychopathology, researchers have been interested in better understanding the factors that contribute to this cognitive phenomenon. Over the years, researchers have postulated various mechanisms that may underlie OGM, and a number of studies have begun to test these relationships. Williams and colleagues (Williams, 2006; Williams et al., 2007) reviewed this work, and they integrated the findings to develop a comprehensive model of factors that may contribute to OGM: the CaR-FA-X model. The CaR-FA-X model is the most prominent and comprehensive model of mechanisms underlying OGM to date, and it is the focus of this review. The model delineates three processes that may underlie OGM: capture and rumination, functional avoidance, and impaired executive control. Capture and rumination are thought to occur when conceptual self-relevant information activates ruminative processes during retrieval, thereby "capturing" cognitive resources and disrupting the retrieval search. Functional avoidance refers to when the retrieval of specific memories is passively avoided as a means of affect regulation, and it is thought to occur in response to early trauma. Impaired executive control refers to when deficits in executive resources limit the ability to conduct a successful retrieval search. These mechanisms are hypothesized to contribute to OGM, alone or in interaction.
The CaR-FA-X model can be understood within the context of a basic model of autobiographical memory: the Self Memory System model of Conway and colleagues (e.g., Conway & Pleydell-Pearce, 2000) . The Self Memory System model proposes that there is a continuous hierarchy of autobiographical memory, with representations ranging from 1) more broad, conceptual themes in the life story (e.g., relationships), to 2) lifetime periods (e.g., "my time in college"), to 3) general events (e.g., "parties with friends"), to 4) event-specific knowledge (i.e., specific episodic memories, such as "the party with my friends on the day of our graduation;" Conway & Pleydell-Pearce, 2000; see Fig. 1 ). Specific autobiographical memories can be retrieved via two processes: generative retrieval and direct retrieval. Generative retrieval is a top-down process involving the delineation of a retrieval model specifying the desired memory recollection. In contrast, direct retrieval results in the retrieval of a specific memory when event-specific knowledge is activated by cues in the environment (rather than retrieved intentionally by the individual). More conceptual, intermediate representations (e.g., general events) are often activated during the early stages of generative retrieval. Generative retrieval involves moving down the memory hierarchy from these intermediate representations that correspond to overgeneral memories in order to access event-specific knowledge, which contains information about the sensory and perceptual aspects of unique events. The CaR-FA-X model postulates that OGM results when the generative retrieval search process is aborted prematurely as a result of one or more of the three proposed mechanisms .
In addition to delineating the CaR-FA-X model in its entirety, Williams et al. (2007) summarized the empirical support for associations between OGM and the three mechanisms. Further evaluation of factors that may contribute to OGM was provided by Moore and Zoellner's (2007) review on the relationship between trauma and OGM as well. In the latter paper, Moore and Zoellner examined the evidence for the notion that trauma exposure may lead to OGM, which is a key aspect of the theory behind the functional avoidance mechanism.
The publication of these two comprehensive reviews in the same year marked an important point in OGM research. Not only did they evaluate various factors that may contribute to OGM, but these papers also raised important questions regarding the mechanisms underlying this cognitive phenomenon. For example, Moore and Zoellner (2007) suggested that a history of trauma does not seem to be sufficient for the development of OGM via the functional avoidance mechanism. However, they noted that more well-controlled studies of the association between trauma and OGM were needed before definitive conclusions could be reached. Additionally, it was not clear to what extent the different mechanisms of the CaR-FA-X model might interact with one another to contribute to OGM, even though posited that interactions between the mechanisms are possible. By highlighting important unanswered questions in the literature and offering new testable hypotheses, these two reviews provided an influential framework for subsequent research on this proposed vulnerability factor for depression and trauma-related psychopathology. Much work has been done in the time since on the mechanisms underlying the OGM phenomenon.
Overview of the current review
In this paper, I review and evaluate the literature on the mechanisms underlying OGM that has emerged since the Moore and Zoellner (2007) and Williams et al. (2007) reviews. The goal of this review is to ascertain the state of support for the CaR-FA-X model, and to address certain questions that were unable to be answered by the previous reviews because relevant results have only appeared since then. Specifically, I first examine the evidence for each of the three mechanisms of the CaR-FA-X model separately. I then expand the scope of this review and consider the results on the extent to which multiple mechanisms of the model may contribute to OGM, alone and in interaction. Finally, I highlight important questions that remain unanswered regarding the mechanisms underlying OGM, and suggest avenues for further research.
A better understanding of the factors that contribute to OGM has important implications for both future research and clinical applications. For example, research on the mechanisms underlying OGM may provide insights into how this cognitive phenomenon initially develops. In addition, such work may identify ways to refine our conceptual models of the OGM construct, and it may help to inform the designs of subsequent studies. Furthermore, information on the mechanisms underlying OGM has potential clinical implications. In recent years, OGM has sometimes been the target of clinical intervention. Initial evidence suggests that it is possible to increase memory specificity with training interventions, and that this increase in specificity is associated with beneficial clinical outcomes, such as decreased depressive symptoms and hopelessness (e.g., Raes, Williams, & Hermans, 2009; Serrano, Latorre, Gatz, & Montanes, 2004) . Thus it is possible that memory specificity training may be incorporated into future therapeutic interventions, such as treatment for depression. Consequently, knowledge of the mechanisms that are associated with the development of this proposed vulnerability factor for both From "Memory and the Self," by M. A. Conway, 2005, Journal of Memory and Language, 53, p. 609. Copyright 2005 by Elsevier. depression and trauma-related psychopathology might be used to influence intervention and prevention strategies by suggesting targets for treatment and/or training. For instance, if rumination and impaired executive control are found to interact in contributing to OGM, then interventions aimed at reducing ruminative processing and fostering cognitive control of executive processes could have promising implications for the treatment of depression and trauma-related psychopathology by reducing OGM (see Ekkers et al., 2011; Morrison & Chein, 2011 for interventions that target depressive rumination and executive control deficits).
Review of the empirical literature
The papers reviewed in this article were identified by conducting PsycINFO and PubMed searches using the following terms: 1) overgeneral autobiographical memory, and 2) autobiographical memory specificity. 1 Because the focus of this paper was to review the state of the literature in the time since the Moore and Zoellner (2007) and Williams et al. (2007) reviews, the search was limited to papers that were published from 2005 through May 2011. It was thought that this time frame would allow for the identification of relevant papers that were published after the Moore and Zoellner (2007) and Williams et al. (2007) reviews, along with some earlier papers that might not have been available when these two reviews were written. The search was also limited to papers that were published in English and that included only human participants.
Based on these searches, abstracts were reviewed, and papers were selected if they investigated the relationship between OGM and one or more mechanisms of the CaR-FA-X model. Reference lists from these studies were also reviewed as a source of information. If relevant papers had been cited in the Moore and Zoellner (2007) and/or Williams et al. (2007) reviews, they were only included in the current review if pertinent findings had not been discussed in the prior papers. Some previous reviews on the OGM phenomenon (e.g., Moore & Zoellner, 2007) have only included studies that employed the Autobiographical Memory Test (AMT; Williams & Broadbent, 1986 ), a cuing methodology that is the most widely used approach for assessing OGM. On the AMT, individuals are presented with cues (e.g., positive and negative words), and are asked to retrieve a unique specific memory in response to each cue. In this review, studies could be included if they used the AMT and/or other measures to assess OGM (i.e., studies included in the review were not limited only to those that used the AMT). By incorporating studies that used measures other than the AMT, this review was able to examine whether the predictions of the CaR-FA-X model hold when applied to OGM as measured with multiple methodologies. The benefit of considering the generalizability of findings in the literature was thought to outweigh the possibility that methodological differences might account for potentially discrepant findings across studies.
Ultimately, 38 studies were included in this review (as summarized in Table 1 ). The vast majority of these studies were peerreviewed journal articles (n = 36), although there was one book chapter and one unpublished dissertation. There were 6 studies with primary relevance to the capture and rumination mechanism, 18 studies with primary relevance to the functional avoidance mechanism, 9 studies with primary relevance to the impaired executive control mechanism, and 6 studies that addressed multiple mechanisms of the CaR-FA-X model within a single investigation. The studies included a wide range of participants, including individuals with a history of trauma, individuals with MDD or PTSD, healthy adults from the community, and undergraduate students (see Table 1 ). The subsequent review is organized accordingly. I briefly describe and review the empirical support for each of the mechanisms of the CaR-FA-X model individually, and then evaluate the literature that examines multiple mechanisms of the model.
Mechanism 1: capture and rumination
The capture mechanism posits that individuals can remain at more general levels of memory representation if conceptual information activated during the early stages of generative memory retrieval is related to one's personal concerns and/or self-representation, such as being loved by others or being helpful to others . If such information is highly elaborated and thereby easily activated, then individuals can be "captured" at this level (see Fig. 2 ). If this occurs, individuals are likely to stay focused on this conceptual information rather than accessing event-specific knowledge. The strong interconnections among this self-related conceptual information can result in intermediate self-representations leading to the activation of other intermediate self-representations, rather than the activation of episodic details, a phenomenon Williams (1996) refers to as mnemonic interlock. Thus when "captured" in this way, individuals are thought to move across, rather than down, the hierarchy of autobiographical memory. As a result, the process to retrieve a specific memory is disrupted, thereby resulting in OGM. Such capture errors may be especially likely to occur in individuals prone to rumination. According to Nolen-Hoeksema, Wisco, and Lyubomirsky (2008) , rumination involves focusing on one's depressive symptoms and the implications of those symptoms in a repetitive, passive, and abstract way (e.g., asking oneself "Why did this happen to me?"). Through this repetitive, self-focused processing style, rumination is postulated to further elaborate intermediate conceptual information in the autobiographical memory hierarchy, thereby increasing the likelihood of being captured during retrieval. Most of the studies on the mechanism of capture and rumination that were identified in this literature review examined either: 1) factors that may increase the likelihood of capture errors, or 2) features of ruminative processing that may be especially related to OGM. Each of these lines of research is reviewed in turn.
The capture phenomenon and OGM
As summarized by Williams et al. (2007) , the majority of studies on the capture phenomenon have investigated the extent to which there is a relationship between OGM and the degree to which the prompts for specific memories, such as cue words on the AMT, are self-relevant (i.e., related to one's personal concerns). This literature suggests that for individuals in remission from major depressive disorder (MDD), the more that cues on the AMT were judged to be selfrelevant, the greater the likelihood of capture, as indicated by higher levels of OGM on the AMT Spinhoven, Bockting, Kremers, Schene, & Williams, 2007 , as reviewed in Williams et al., 2007 . Furthermore, no systematic relationship between cue self-relevance and OGM has generally been detected for controls. Such research is in line with the idea that OGM in depression may result when cues activate highly elaborated networks of selfrelated information (e.g., those corresponding to negative selfschemas), thereby leading to capture and interruption of the retrieval of specific memories (Dalgleish et al., 2003) .
In the time since the publication of the Williams et al. (2007) review, some initial findings have emerged that suggest that associations between cue self-relevance and OGM may exist in nonclinical samples. For example, Sumner, Griffith, and Mineka (2011) studied undergraduate students who were selected on the basis of high and low rumination. Participants rated the extent to which adjectives were self-relevant, and these ratings were used to select cue words for the AMT that were high and low on self-relevance. Rumination was also measured. Contrary to predictions based on the capture phenomenon, greater cue self-relevance was actually associated with a Golden et al. (2007) Bereaved adults with (n = 16) and without (n = 13) CG Extent to which memories were related to the self, the deceased, or a living significant other AMT, BMT for the deceased, and BMT for a living significant other N: inconsistent with functional avoidance mechanism Hauer et al. (2008) Adults with (n = 70) and without (n = 63) CSA History of CSA Standard AMT and direct retrieval AMT Y: consistent with functional avoidance mechanism Hermans, de Decker, et al. (2008) Undergraduate students (N = 39) Failure of an exam (unexpected aversive experience)
AMT Y: consistent with functional avoidance mechanism Johnson et al. (2005) Adolescents in a longitudinal study on family violence (N = 134)
Exposure to family violence and sexual abuse between 6-12 and 12-18 years Asked to retrieve as many specific childhood memories to cues within 3 min; coded for specificity N: inconsistent with functional avoidance mechanism Lemogne et al. (2009) Healthy adults (N = 38) Avoidance symptoms on the IES-R Interview assessing several aspects of episodic memory (e.g., specificity) for positive and negative events Y: consistent with functional avoidance mechanism Maccallum and Bryant (2010) Bereaved adults with (n = 24) and without (n = 21) CG Extent to which memories were related or unrelated to the loss AMT Y: consistent with functional avoidance mechanism McNally et al. (2006) Adults with (n = 139) and without (n = 25) CSA Continuous memory, recovered memory, repressed memory, or no memory of CSA AMT for memories from before and after age 13
Mixed support for functional avoidance mechanism Moradi et al. (2008) Adult refugees (N = 37; Study 1) Avoidance symptoms on the PDS AMT N: inconsistent with functional avoidance mechanism Low-(n = 45) and high-(n =45) specific undergraduate students (Study 1); low-specific female undergraduate students (n =48; and without (n = 28) PTSD
Measures of cognitive strategies linked to avoidance AMT Y: consistent with functional avoidance mechanism Sinclair et al. (2007) Adults with a history of deliberate self-harm (n = 68)
Reported history of CPA and CSA AMT Y: consistent with functional avoidance mechanism greater likelihood of retrieving a specific memory. Furthermore, there was a significant cue self-relevance × rumination interaction, such that higher rumination was associated with a lower probability of retrieving a specific memory primarily for low self-relevant cues. This study differed from prior research in that it recruited a nonclinical sample on the basis of rumination, and history of MDD was not assessed. Furthermore, the self-relevance of cues was rated directly by participants, whereas prior studies used judges to determine whether cues were relevant to participants' self-concerns. Nevertheless, these findings question the notion that capture and OGM are always more likely to occur when retrieval cues map on to high (vs. low) self-relevant concerns. Given that support for an association between greater cue self-relevance and greater OGM comes primarily from studies of clinical samples, such as individuals in remission from MDD, Williams et al.'s (2007) definition of the capture process may be limited to cases in which negative self-schemas are present and activated by retrieval cues. More research with both clinical and nonclinical samples is needed to further examine this issue.
Rumination and OGM
Whereas the literature on the capture phenomenon is somewhat mixed, there is robust support for the notion that rumination is positively associated with OGM in the studies that were reviewed. Based on this literature, two components of ruminative processing in particular appear to be especially maladaptive for autobiographical memory specificity. These include: 1) adopting an abstract, analytical, and evaluative processing style that focuses on the causes, meanings, and consequences of one's experience, and 2) processing negatively-valenced self-related material.
Support for this first component of ruminative processing comes from research that has experimentally induced ruminative or nonruminative processing modes and then examined their effects on OGM (e.g., Crane, Barnhofer, Visser, Nightingale, & Williams, 2007; Raes, Watkins, Williams, & Hermans, 2008; Sutherland & Bryant, 2007) . This work is based on the processing mode theory of rumination (e.g., Watkins, Moberly, & Moulds, 2008). This theory posits that Measures of cognitive and motor inhibition, and cognitive and behavioral flexibility AMT Y: consistent with executive control mechanism
Neshat-Doost et al.
Adult community volunteers (N =50)
Color Stroop task vs. control tasks prior to the AMT AMT Y: consistent with executive control mechanism Piolino et al. (2010) Younger (n = 50) and older (n = 50) healthy adults
Measures of updating, inhibition, shifting, and feature binding in working memory VAF task; TEMPau task Y: consistent with executive control mechanism Raes et al. (2010) Primary school children (N = 135) Inhibitory control subscale of the EATQ-R AMT Y: consistent with executive control mechanism Ros et al. (2010) Younger (n = 50) and older (n = 46) healthy adults
Measures of working memory AMT Y: consistent with executive control mechanism Rutherford (2010) Undergraduate students (N = 80) Digit recall task during the AMT vs. control AMT Y: consistent with executive control mechanism Yanes et al. (2008) Undergraduate students (N = 134) Assessed memory for task instructions AMT Y: consistent with executive control mechanism
Multiple mechanisms Barnhofer et al.
Adults with (n = 16) and without (n = 19) past MDD Extent to which cues on the AMT were self-relevant; dual vs. single task conditions (AMT with and without random generation task)
AMT Interaction between capture phenomenon and executive control mechanism Dalgleish et al. AMT = Autobiographical Memory Test; MDD = major depressive disorder; RRS = Ruminative Responses Scale; RSS = Rumination on Sadness Scale; SCEPT = Sentence Completion for Events from the Past Test; CSA = childhood sexual abuse; CG = complicated grief; BMT = Biographical Memory Test; IES-R = Impact of Events Scale-Revised; PDS = Posttraumatic Stress Diagnostic Scale; PTSD = posttraumatic stress disorder; CPA = childhood physical abuse; WMS = Wechsler Memory Scale; VAF task = Verbal Autobiographical Fluency task; TEMPau task = Test Episodique de Mémoire du Passé autobiographique; EATQ-R = Revised Early Adolescent Temperament Questionnaire; AMT-R = Reversed Autobiographical Memory Test; TEC = Traumatic Experiences Checklist.
thinking in an abstract, analytical, and evaluative way (e.g., thinking about the causes, meanings, and consequences of one's feelings and depressive symptoms) has more maladaptive consequences than thinking in a concrete, sensory, and experiential way (e.g., focusing on the specific experience of one's feelings and symptoms; see Watkins, 2008 , for a review). Indeed, these studies have found that inducing an analytical, evaluative processing mode is associated with higher levels of OGM than inducing a sensory/experiential processing mode. Additional support for the notion that an analytical and evaluative way of thinking is especially maladaptive comes from a study that examined the relationship between different subtypes of rumination and OGM (Debeer, Hermans, & Raes, 2009 ). Reflection and brooding are two moderately correlated subtypes of rumination that have been determined to not be confounded with depressive symptoms (Treynor, Gonzalez, & Nolen-Hoeksema, 2003) . Whereas reflection is defined as "a purposeful turning inward to alleviate one's depressive symptoms," brooding is defined as "a passive comparison of one's current situation with some unachieved standard" (Treynor et al., 2003, p. 256) . Of these two rumination subtypes, brooding is more akin to the analytical processing mode than reflection because it contains more of an evaluative component. In a study of nonclinical undergraduate students by Debeer et al. (2009) , only brooding was found to mediate the relationship between higher levels of depressive symptoms and higher levels of OGM. In contrast, reflection was not a significant mediator.
Together, the findings from these studies suggest that a more analytical and evaluative way of thinking is associated with OGM. Moreover, the results from the studies that employed experimental designs to induce different processing modes suggest that ruminative processing has a causal effect on OGM. In addition, the effects of rumination on OGM do not appear to be mediated by changes in depressed mood (e.g., Sutherland & Bryant, 2007) , and similar findings have been observed across samples from diverse populations, including individuals in recovery from MDD (Crane, Barnhofer, Visser, et al., 2007) , nonclinical/nonselected undergraduate students , and acute brain injury patients (Bessell, Watkins, & Williams, 2008) . Further evidence of the generalizability of these findings comes from the consistency in the results across studies that have employed different measures of OGM. Most work has measured OGM using the AMT (e.g., Crane, Barnhofer, Visser, et al., 2007) , but ruminative processing was also found to relate to OGM as measured by sentence completion tasks, such as the Sentence Completion for Events from the Past Test (SCEPT; Raes, Hermans, Williams, & Eelen, 2007) and the forced choice SCEPT . On the SCEPT, individuals complete sentence stems (e.g., "In the past…") with personal memories, and on the forced choice SCEPT, individuals must choose to respond to either a sentence stem that probes for a specific memory or one that probes for an overgeneral memory. Unlike the AMT, these tasks do not prompt participants to retrieve specific memories. These results thus suggest that inducing ruminative processing may impact overall retrieval style, and not just those retrieval processes that are activated when instructed to search for a specific memory.
There is also initial evidence that the valence of ruminative content is related to OGM. Sutherland and Bryant (2007) found that a negative rumination induction (i.e., thinking about negativelyvalenced ruminative prompts, such as "Think about the weaknesses in your character") increased OGM more in nonclinical dysphoric participants than a positive rumination induction (i.e., thinking about positively-valenced ruminative prompts, such as "Think about the strengths in your character"). In dysphoric (and likely depressed) individuals, negative rumination may be more likely to activate networks of negative self-schemas, thereby possibly increasing the likelihood of capture and OGM. As suggested above, additional research is needed to determine whether the capture and rumination mechanism is indeed most likely to occur in the context of depression when negative self-schemas are activated. The results of such studies could serve to further refine the CaR-FA-X model as it operates in the case of depression.
As mentioned above, findings from studies that experimentally induced different processing modes suggest that rumination has a causal influence on OGM. However, there is also evidence that OGM may influence rumination. For example, Raes, Hermans, Williams, Geypen, and Eelen (2006) examined whether OGM may have a causal influence on rumination by inducing either specific or overgeneral memory retrieval styles in a nonclinical sample of undergraduate students. They then investigated the effects of these two memory retrieval inductions on ruminative processing by examining the extent to which participants unscrambled sentences in ways that were or were not consistent with a ruminative interpretation [e.g., "do, something, understand, to, trying" could be unscrambled as either "trying to understand something" (ruminative interpretation) or "trying to do something" (non-ruminative interpretation)]. Compared to high trait ruminators who underwent the specific memory style induction, high trait ruminators who underwent the overgeneral memory style induction completed the scrambled sentences task in a way that was more consistent with ruminative than non-ruminative interpretations. No significant effects of memory style induction were observed for low trait ruminators. Taken together with the results of the studies cited above, these findings suggest that there is a bidirectional relationship between rumination and OGM, and this is consistent with theorizing on the association between these two constructs (e.g., Williams, 1996) .
Summary
In sum, there is strong support for an association between rumination and OGM, with adopting an abstract, analytical processing style and focusing on negative, self-related content being aspects of rumination that are most maladaptive for memory specificity. Furthermore, rumination and OGM appear to be mutually reinforcing processes. In contrast, the evidence for the capture phenomenon is less robust. The self-relevance of cues on the AMT appears to relate to the likelihood of capture, but findings are mixed as to whether greater cue self-relevance is associated with higher or lower levels of OGM. Methodological differences across studies of the capture phenomenon (e.g., differences in the rating of cue self-relevance and in the use of clinical vs. nonclinical samples) complicate interpretations of disparate findings. Thus more research is needed to better understand how this process may operate with respect to OGM.
Mechanism 2: functional avoidance
The second mechanism that is thought to contribute to OGM, a proposed vulnerability factor for depression and trauma-related psychopathology, is functional avoidance. The functional avoidance mechanism refers to when the retrieval of specific memories is passively avoided as a means of affect regulation . According to Conway and Pleydell-Pearce (2000) , retrieving memories of negative events, such as childhood trauma, in less specific ways is thought to generate less emotional distress during recall in comparison to retrieving such memories in more specific ways. As a result, it is posited that this less specific retrieval style is less disruptive to the individual than a more specific retrieval style because the influence of potentially emotional material is dampened. Thus a less specific retrieval style is thought to serve a function of regulating negative affect.
Major theorizing on the functional avoidance mechanism can be broken down into four key ideas. First, OGM is thought to develop via functional avoidance in response to trauma, particularly trauma that occurs early in life. Second, OGM is thought to be a cognitive avoidance strategy. Third, it is postulated that specific memories that are highly distressing (e.g., those that are related to a trauma) are especially likely to be avoided, at least in the early stages of the development of the functional avoidance mechanism. Fourth, the avoidance of specific details in memories is thought to reduce emotional distress after an aversive experience; over time, this is thought to develop into an overgeneral retrieval style that is applied generally because the avoidance of specific information is thought to be repeatedly reinforced. I review the empirical evidence for each of these ideas separately. Given the emphasis on the role of trauma (especially early trauma) in theorizing on the functional avoidance mechanism (e.g., Williams, Stiles, & Shapiro, 1999) , most of the work that is evaluated examined individuals with a history of trauma and/or PTSD. However, some work has also been conducted with nontraumatized, nonclinical samples of individuals who had undergone a difficult or stressful experience, such as undergraduates who failed an exam (Hermans, de Decker, et al., 2008) or who had to solve frustrating puzzles .
Is early trauma key to the development of OGM via functional avoidance?
As emphasized by Moore and Zoellner (2007) , a substantial body of evidence suggests that a history of trauma-either early or later in life-is not sufficient for the development of OGM because, for example, there have been a number of studies where trauma exposure is not associated with higher levels of OGM (although nonsignificant findings could be the result of low statistical power). However, several studies examined in this review suggested potential moderators of the trauma-OGM relationship. Specifically, the type of trauma, the method of memory retrieval, and the age of abuse onset have been investigated as moderating variables. One caveat is that these moderator findings are initial results that have not yet been replicated. Thus these findings are tentative, and need to be corroborated. Nevertheless, they are presented in order to summarize the state of the literature and to suggest avenues for further exploration.
A number of studies have examined the extent to which the type of trauma might moderate the relationship between trauma and OGM. Such work is motivated by the notion that certain types of trauma may be more likely than others to elicit avoidance strategies and/or the need to regulate affect, and thus may have a stronger association with OGM. For example, Valentino, Toth, and Cicchetti (2009) suggested that retrieving memories of physical and sexual abuse might be more distressing-and therefore more likely to trigger affect regulation strategies for some people-in comparison to retrieving memories of neglect. There is, however, a lack of consistent support for associations between particular types of trauma and OGM. A number of investigations have focused on the relationship between childhood sexual abuse in particular and OGM (e.g., McNally et al., 2006; Raymaekers, Smeets, Peters, & Merckelbach, 2010; Sinclair, Crane, Hawton, & Williams, 2007) , but not all studies have found an association with higher levels of OGM (e.g., Johnson, Greenhoot, Glisky, & McCloskey, 2005) . Inconsistencies across studies regarding the type of trauma and OGM are likely to be due, at least in part, to low statistical power given that the sample sizes for different types of trauma (e.g., sexual abuse, emotional abuse) tend to be small. In order to systematically examine the relationship between type of trauma and OGM, further research with sufficiently large sample sizes is needed.
The method of memory retrieval (i.e., generative versus direct retrieval) has also been examined as a moderator of the relationship between trauma and OGM, and this investigation has its basis in predictions of the CaR-FA-X model. The model postulates that the three proposed mechanisms should only exert an influence on generative -and not direct-retrieval . With generative retrieval, individuals strategically search for a specific memory, whereas with direct retrieval, a specific memory is activated by cues in the environment. Hauer, Wessel, Geraerts, Merckelbach, and Dalgleish (2008) tested this prediction within the context of the functional avoidance mechanism. They found that people with a history of childhood sexual abuse were less specific in their memory retrieval than those without a history of childhood sexual abuse when they completed the traditional AMT, a task that is thought to require generative retrieval. In contrast, there was no significant difference in the memory specificity of these two groups on a version of the AMT that was designed to elicit direct retrieval. These results are consistent with the notion that the functional avoidance mechanism of OGM may only be observed when generative retrieval is employed.
As mentioned above, the functional avoidance mechanism posits that trauma that occurs early in life is especially important for the development of OGM via this pathway (e.g., Williams et al., 1999) , and this theoretical proposal has begun to be examined in recent years. For example, a few studies have investigated the relationship between the age of abuse onset and OGM. This work can help to begin to delineate the time course of OGM development via the functional avoidance mechanism, and the results may potentially suggest refinements to the theory (e.g., if avoidance of trauma that onsets later in life is found to relate to OGM). To date, there is mixed support for the notion that early trauma is particularly instrumental in the development of OGM via functional avoidance. Indeed, Moore and Zoellner (2007) noted the inconsistency in findings of an association between childhood trauma and OGM in the four studies they reviewed, and a similar picture emerged from the studies reviewed in this paper. For example, one study of adults with a history of childhood sexual abuse found that a younger age of trauma onset was associated with higher levels of OGM on the AMT, and this is consistent with predictions from the functional avoidance mechanism (Crane & Duggan, 2009 ). In contrast, in a study of adolescents, higher levels of OGM were positively correlated with current exposure to family violence, but there was no significant association between OGM and exposure to family violence during childhood (Johnson et al., 2005) . Although there are methodological differences between these two investigations [e.g., Crane and Duggan (2009) used the traditional AMT to assess OGM, whereas Johnson et al. (2005) measured OGM with a memory test that asked participants to retrieve as many specific memories as they could to different cue words within 3 min], the results suggest that the age of abuse onset might be a moderator of the relationship between trauma and OGM. However, the direction of this relationship is not yet clear. In addition, it is important for studies to not confound the age of abuse onset with other factors that could potentially influence OGM, such as the duration and severity of abuse.
Is OGM a cognitive avoidance strategy?
In contrast to the mixed findings on the trauma-OGM link, there was convergent evidence that OGM is a cognitive avoidance strategy, and this is consistent with the conclusion reached by Williams et al. (2007) . For instance, higher levels of OGM in individuals with PTSD have been found to be positively correlated with a number of avoidance strategies, such as dissociation, thought suppression, and the avoidance of private personal experiences, such as emotional and physical symptoms (Schönfeld & Ehlers, 2006) . There is also some evidence that OGM is positively associated with avoidance symptoms of PTSD, such as the extent to which people try to exclude memories of a trauma from consciousness (e.g., Lemogne et al., 2009; Schönfeld & Ehlers, 2006; Schönfeld, Ehlers, Böllinghaus, & Rief, 2007 ; but see Moradi et al., 2008) . These findings are consistent with the aspect of the functional avoidance mechanism that posits that people who are more troubled by their memories of traumatic experiences will be more likely to develop a nonspecific retrieval style that serves to regulate affect.
Are highly distressing memories especially likely to be retrieved in less specific ways?
Not only does the functional avoidance mechanism propose that OGM is a cognitive avoidance strategy, but it is also thought that the generative retrieval of specific memories is more likely to be avoided for some memories than others. Memories that are highly distressing, such as those related to a trauma, are thought to be especially likely to motivate affect regulation processes, at least in the initial stages of development of the functional avoidance mechanism . Based on this notion, specific memories that are related to the source of an individual's distress (e.g., a traumatic event) might be more likely to be avoided than specific memories that are unrelated to the source of distress. Over time, this approach to memory retrieval is thought to generalize to the entire autobiographical memory knowledge base.
Some research on this issue has been conducted with bereaved individuals with and without symptoms of complicated grief (CG), a disorder characterized by a number of symptoms of grief that result in functional impairment, such as persistent yearning for and preoccupation with the deceased individual, and intrusive memories about the deceased individual (Prigerson et al., 2009 ). For individuals with CG, memories about the deceased individual are highly distressing, and they are similar in nature to the trauma-related memories of individuals with PTSD. Compared to bereaved individuals without CG, those with CG might thus be especially likely to exhibit avoidance of specific memories about the deceased individual. This question has been examined in a number of investigations. For example, in a study of bereaved adults with and without CG, Golden, Dalgleish, and Mackintosh (2007) used cue word tasks based on the AMT to examine participants' memory specificity for 1) their own life, 2) the life of the deceased individual, and 3) the life of a living significant other. Contrary to predictions of the functional avoidance hypothesis, participants with CG were actually more specific on the task that asked them to retrieve specific memories about the life of the deceased individual than they were on tasks when they were asked to retrieve specific memories about either their own life or the life of a living significant other. Furthermore, there was no significant difference in the memory specificity of participants with and without CG on the task for retrieving memories about the life of the deceased individual, even though those with CG were less specific than bereaved controls on the other two tasks. In another investigation of OGM in bereaved individuals (Boelen, Huntjens, van Deursen, & van den Hout, 2010), a preferential retrieval of specific memories that were related to the loss versus unrelated to the loss was associated with greater symptoms of CG, depression, and PTSD. Together, these results suggest that some memories that are related to the source of an individual's distress (e.g., the deceased individual for an individual with CG) may actually be "immune" to affect regulation processes.
Nevertheless, not all research is consistent with this view. For example, in a study of bereaved individuals with and without CG, Maccallum and Bryant (2010) coded the content of memories generated on an AMT for relatedness to the loss. In accordance with predictions from the functional avoidance mechanism, they found that individuals with CG recalled fewer specific memories that were related to the loss than those without CG. Methodological differences across these studies exist that make direct comparisons of the results difficult though. For instance, in the study by Golden et al. (2007) , loss-relatedness of memories was based on instructions to retrieve memories related to the deceased individual, whereas in the study by Maccallum and Bryant (2010) , loss-relatedness of memories was based on coding the content of memories that were retrieved without any instructions constraining memory content. Further research is thus needed to examine this question. Research on this topic should also be expanded to examine these processes in populations beyond individuals with CG.
Does avoiding the retrieval of specific memories reduce emotional distress after an aversive experience?
Despite the inconsistent support for the notion that the specific retrieval of highly distressing memories is especially likely to be avoided, a growing body of evidence suggests that the act of avoiding the retrieval of specific memories after an aversive experience is associated with reduced emotional distress, and this is consistent with the affect regulation component of the functional avoidance mechanism. For example, in a sample of undergraduate students who failed their first exams at university, lower levels of memory specificity 2 weeks after learning of their exam failure predicted lower levels of emotional distress 9 weeks later (Hermans, de Decker, et al., 2008) . Furthermore, in another investigation, undergraduate students imagined either a negative or neutral specific memory, and then underwent either a thought suppression manipulation or a control manipulation (Geraerts, Hauer, & Wessel, 2010) . The thought suppression manipulation was intended to induce avoidance of the memory that was previously imagined, whereas with the control manipulation, participants were told that they could think of any memory. In comparison to those who underwent the control manipulation after imagining a negative specific memory, participants who were instructed to suppress a negative specific memory after imagining it tended to exhibit less of an increase in negative mood from before to after the manipulation. Together these results suggest that the avoidance of specific memory retrieval can have beneficial effects on an individual's emotional state, at least in the short term.
Interestingly, the effects of OGM on emotional distress after an aversive experience may depend on the way in which OGM is defined (i.e., as low memory specificity or high memory overgenerality). Although these two definitions of OGM are often used interchangeably in the literature, they are not necessarily synonymous: Nonspecific memory responses can reflect categoric memories (i.e., high memory overgenerality), but they can also indicate other responses, such as omissions (Williams, 2006) . Findings from a study by suggest that low memory specificity and high memory overgenerality may not have the same effects on emotional experience. For example, in one study , Study 1), high-specific students reported higher levels of distress after a frustrating puzzle task than lowspecific students who exhibited high levels of omissions. However, there was no significant difference in reported distress between high-and low-specific students after a neutral puzzle task. This finding that lower (versus higher) levels of memory specificity were initially more adaptive after a mild aversive experience is consistent with the notion that reduced memory specificity is advantageous in the short term because the experience of negative emotions is avoided at first. Furthermore, it appears that the avoidance of retrieving specific memories (e.g., by omitting responses), rather than retrieving more overgeneral memories, is particularly associated with this affect regulation process. In another study (Raes, Hermans, Williams, & Eelen, 2006, Study 2) , when low-specific students were induced to retrieve memories in a categoric/overgeneral way, they reported higher levels of distress after a frustrating puzzle task than low-specific students who completed the same task and were induced to retrieve memories in a specific way. Together, these findings suggest that affect regulation may be accomplished in the short term by avoiding the retrieval of highly specific memories, rather than by retrieving more categoric/overgeneral memories.
Although the above studies have examined the effects of specific and overgeneral memory retrieval on individuals' affective state after a mild aversive experience in the short term, little work has been done to examine the developmental component of the functional avoidance mechanism. The CaR-FA-X model proposes that OGM that develops via the functional avoidance mechanism is initially advantageous because the experience of negative emotions is avoided . It is thought that an overgeneral retrieval style that is applied more generally across situations then develops over time as the avoidance of specific details of negative experiences is repeatedly reinforced due to its affect regulating properties . However, OGM that develops in this way is thought to become maladaptive in the long term when it is used as a habitual retrieval response style (i.e., not used only in certain situations to avoid the experience of negative emotions), and thus puts individuals at risk for negative psychological consequences, such as depression. Thus there should be a time period initially after the occurrence of negative experiences (e.g., trauma) where OGM is protective. However, with time, OGM should put individuals with a history of such experiences at risk for adverse psychological outcomes as it become a more inflexible retrieval strategy.
Although there were no direct empirical tests of this notion in this review of the literature, some preliminary indirect support was provided by a study by Aglan, Williams, Pickles, and Hill (2010) . Aglan et al. (2010) found that among women with a reported history of childhood sexual abuse, those with adult-onset depression exhibited higher levels of OGM than those with juvenile-onset depression. There was, however, no significant difference in OGM between participants with adult-versus juvenile-onset depression who did not report a history of childhood sexual abuse. Thus for women with early traumatic experiences, greater OGM in adulthood was observed in those with depression that onset later in life after the trauma compared to those with depression that onset earlier in life and closer in time to the occurrence of the trauma. These findings are consistent with the notion that, in those with a history of childhood trauma, OGM may initially be protective but be maladaptive later on. However, the cross-sectional design of the study and measurement of OGM only during adulthood preclude conclusions about whether the consequences of OGM truly differ with increasing time after a traumatic experience. As a result, direct longitudinal investigations with multiple measurements of memory specificity and its impact on psychological functioning over time are needed.
Summary
Overall, the reviewed studies suggest that OGM is a cognitive avoidance strategy and that a nonspecific retrieval style is associated with less distress after an aversive experience, at least in the short term. There is much less consistent support for the notions that a history of early trauma is a key component of the functional avoidance mechanism and that the retrieval of more (vs. less) distressing specific memories is especially likely to be avoided as a means of affect regulation. One major limitation of the research on functional avoidance is that many studies provide only indirect tests of this proposed mechanism. The functional avoidance mechanism posits that an overgeneral retrieval style that is applied more generally across situations develops over time as the avoidance of specific details of negative experiences is repeatedly reinforced due to its affect regulating properties . Studies that, for example, find correlational relationships between OGM and other avoidance strategies or symptoms thus cannot offer very compelling support for this mechanism. Longitudinal studies are therefore needed to provide direct tests of the different aspects of the functional avoidance mechanism.
Mechanism 3: impaired executive control
Impaired executive control is the third mechanism that is proposed to underlie OGM, a cognitive phenomenon that has repeatedly been shown to have important consequences for psychological functioning . Executive control refers to the processes that allow for goal-directed action, such as planning, monitoring, and inhibiting irrelevant information (e.g., Strauss, Sherman, & Spreen, 2006) . As summarized by Williams et al. (2007) , it is clear that executive control plays a role in the generative retrieval of specific memories. In the time since the publication of the Williams et al. (2007) paper, a number of studies have examined which aspects of executive control might be most associated with OGM. In this review, there was evidence that higher levels of OGM appear to be particularly associated with difficulties with 1) inhibition (Piolino et al., 2010; Raes, Verstraeten, Bijttebier, Vasey, & Dalgleish, 2010) , 2) working memory capacity (Birch & Davidson, 2007; Neshat-Doost, Dalgleish, & Golden, 2008; Ros, Latorre, & Serrano, 2010) , 3) the ability to update and maintain information in working memory (Piolino et al., 2010; Yanes, Roberts, & Carlos, 2008) , and 4) verbal fluency (Heeren, Van Broeck, & Philippot, 2009 ). These findings are based on studies with samples from a variety of participant populations, including children (Raes et al., 2010) , undergraduate students (e.g., Yanes et al., 2008) , and older adults (e.g., Ros et al., 2010) . Furthermore, these studies employed a wide range of executive control measures, including the Stroop, Hayling, and phonemic fluency tasks (see Strauss et al., 2006 , for more details). Each of these executive processes plays a role in the strategic retrieval of a specific memory. For example, inhibition is important for ignoring information that is not directly relevant to the goal of retrieving a specific memory (e.g., categoric memories). Furthermore, on the AMT, individuals need to keep the instructions to retrieve a unique specific memory in working memory, and they also need to hold a retrieval model in working memory during the task. Verbal fluency is a broad measure of executive control that reflects the ability to organize retrieval, initiate and maintain a search set, and inhibit inappropriate responses (Swan & Carmelli, 2002) , and these processes also play a role in the strategic search for a specific memory.
Furthermore, the reviewed literature suggests that the effects of impaired executive control on OGM are not merely due to the effects of concurrent mood. Such a conclusion comes from findings that associations between various measures of executive control (e.g., block design, errors on a verbal fluency task) and OGM remained significant even when statistically controlling for levels of depressive symptoms (e.g., Dalgleish et al., 2007) . Additional support comes from a study that examined the effects of mood and executive control manipulations on OGM (Rutherford, 2010) . In this study, undergraduate students completed the AMT before and after either a positive or negative mood induction. In addition, some participants were assigned to a digit recall condition during the AMT that simulated impaired executive control; others were assigned to a control condition in which they completed the AMT on its own. Participants retrieved fewer specific memories on the AMT in the digit recall condition compared to the control condition, regardless of the valence of induced mood (i.e., deficits in memory specificity were observed for both positive and negative mood inductions). Together, these findings suggest that executive control deficits are associated with OGM irrespective of mood valence.
Some of the recent research on executive control and OGM has adopted certain study designs that appear to be especially helpful for elucidating the relationship between impaired executive control and OGM. These include: 1) incorporating multiple measures of an executive control construct and using structural equation modeling as an analytic strategy (Ros et al., 2010) , 2) measuring multiple aspects of executive control and examining the specificity of relationships between particular executive control components and OGM (Heeren et al., 2009) , 3) employing experimental manipulations to impair executive control (e.g., Neshat-Doost et al., 2008; Rutherford, 2010) , and 4) measuring theoretically-relevant mechanism variables, such as executive control, when investigating change in OGM in an effort to better understand the mechanisms by which such change occurs (Heeren et al., 2009) . Not only have these study designs helped to advance research on this topic, but they also offer promising approaches for future investigations. Nevertheless, one limitation of the extant literature is that different studies sometimes reference the same executive control task in different ways. For example, Heeren et al. (2009) referred to the Trail Making Test as a measure of behavioral flexibility, whereas Piolino et al. (2010) referred to it as a measure of shifting. Such inconsistency can complicate comparisons across studies. Even though a given executive control measure is often thought to assess multiple processes (e.g., Strauss et al., 2006) , greater consistency in the definitions of executive control tasks across investigations would benefit this line of research.
Summary
In sum, a growing body of literature suggests that OGM is associated with impairments in executive control, especially deficits in inhibition, working memory capacity, the ability to update and maintain information in working memory, and verbal fluency. Furthermore, the link between executive control and OGM does not seem to be accounted for by concurrent mood valence. Executive control encompasses a set of processes that allow for goal-directed action (Strauss et al., 2006) , and a strength of several studies in this review is that they incorporated multiple measures of multiple aspects of executive control. Nevertheless, given the complexity of executive control, it is important to have greater consistency in the operationalizations of executive control tasks across investigations in the future.
6. Examinations of multiple mechanisms of the CaR-FA-X model As summarized above, the vast majority of research on the CaR-FA-X model has studied the relationship between OGM and one of the proposed mechanisms. Collectively, there is robust support for associations between OGM and both rumination and impaired executive control, and OGM appears to be a cognitive avoidance strategy that reduces distress after an aversive event, at least in the short term. However, this research does not provide a complete examination of the CaR-FA-X model because Williams et al. (2007) postulate that the three mechanisms may all contribute to OGM, and may potentially interact with one another in doing so.
To date, only a few studies have begun to investigate the extent to which multiple mechanisms of the CaR-FA-X model may jointly underlie OGM. Some of these studies have included measures of multiple CaR-FA-X mechanisms and then examined the unique relationship between one mechanism and OGM when statistically controlling for another mechanism. This approach can be used to examine whether there might be redundancies among the mechanisms in the CaR-FA-X model (i.e., whether one mechanism might account for the relationship between another mechanism and OGM). For example, Raes, Hermans, Williams, Demyttenaere, et al. (2006) investigated whether the inverse relationship between rumination and memory specificity in a sample of adults with MDD might be explained by an aspect of executive control, namely working memory (as measured by letter-number sequencing score). In this sample, rumination was negatively correlated with both the proportion of specific memories generated on the AMT and the measure of working memory. Additionally, greater working memory was correlated with greater memory specificity. However, the rumination-memory specificity relationship was still significant when statistically controlling for the measure of working memory. These results suggest that the relationship between rumination and memory specificity in this study was not accounted for by this aspect of executive control.
Some other studies have explicitly examined the main effects and potential interactions among multiple CaR-FA-X mechanisms with respect to OGM. There were no studies in this review that considered all three mechanisms of the model within a single investigation, but there were three studies that adopted this approach to examine two mechanisms. In one study, Raes, Hermans, Williams, Brunfaut, et al. (2006) examined the extent to which rumination and a history of trauma (as reported on the Trauma Experiences Checklist) contributed to OGM in a sample of adults with MDD, both alone and in interaction. Higher levels of rumination were associated with higher levels of OGM, and this main effect was qualified by a significant rumination × trauma history interaction. Specifically, among participants who reported a history of higher levels of trauma, high ruminators exhibited higher levels of OGM than low ruminators. However, there was no significant difference in OGM levels for high and low ruminators among participants who reported low levels of trauma. Thus in this study of adults with MDD, rumination was only associated with OGM if individuals reported a history of trauma.
Additionally, two studies have investigated aspects of both the capture and rumination, and impaired executive control mechanisms. In the first study, Barnhofer, Crane, Spinhoven, and Williams (2007) examined this question in a sample of individuals with and without a prior history of MDD. Barnhofer et al. (2007) used the self-relevance of cue words to assess the capture phenomenon, and they experimentally manipulated cognitive load to study the impaired executive control mechanism. In the second study, studied undergraduate students who were selected on the basis of high and low rumination (as discussed above). Like Barnhofer et al. (2007) , they used cue word self-relevance to assess the capture phenomenon, but they expanded their study of the capture and rumination mechanism by measuring rumination, and they assessed naturally occurring (rather than experimentally manipulated) differences in executive control. Barnhofer et al. (2007) found that participants exhibited greater OGM when presented with self-relevant cue words on the AMT under conditions of high-but not low-cognitive load, and this was only true for those with a history of MDD. In the high cognitive load condition, individuals performed a random key-pressing task during the AMT; this was thought to simulate impaired executive control, and thus these results support the idea of an interaction between capture and rumination, and impaired executive control. As discussed in the section on the capture and rumination mechanism, observed a significant rumination × cue self-relevance interaction, such that higher rumination was associated with a lower probability of retrieving a specific memory, but only for low self-relevant cues. Furthermore, they found that higher verbal fluency scores (indicative of greater executive control) predicted a greater probability of retrieving a specific memory on the AMT. However, there was no evidence of interactions among the capture and rumination, and impaired executive control mechanisms in this investigation.
Finally, some studies have examined multiple mechanisms of the CaR-FA-X model by employing a unique "reversed" variation of the AMT (AMT-R) that pits the functional avoidance and impaired executive control mechanisms against one another. In this version of the AMT, participants are instructed to come up with categoric memories rather than specific memories as with the traditional AMT (Dalgleish, Rolfe, Golden, Dunn, & Barnard, 2008; Dalgleish et al., 2007) . With the traditional AMT, both the functional avoidance and impaired executive control mechanisms predict lower memory specificity, and thus it can be difficult to isolate which mechanism is operating. However, with the AMT-R, the functional avoidance and impaired executive control mechanisms predict different patterns of performance with respect to memory specificity. According to Dalgleish et al. (2007 Dalgleish et al. ( , 2008 , with the AMT-R, a negative association between emotional distress and memory specificity is consistent with functional avoidance because higher levels of distress should be associated with a greater need for affect regulation-and therefore lower levels of memory specificity-regardless of the instructions. In contrast, the impaired executive control mechanism would predict a positive association between emotional distress and memory specificity: Higher levels of distress should be linked to greater deficits in executive control, which would lead to a greater inability to reject inappropriate responses-specific memories in the case of the AMT-R-during the retrieval process.
Dalgleish and colleagues used the AMT-R to examine the relationship between memory specificity and symptoms of both depression and PTSD. Interestingly, Dalgleish et al. (2007) found that depressive symptoms were positively correlated with memory specificity on the AMT-R in a community volunteer sample, which is consistent with an impaired executive control account. Moreover, lower scores on the Operation Span Task, a measure of executive control, were associated with greater specificity on the AMT-R in this sample. In contrast, Dalgleish et al. (2008) found that posttraumatic stress symptoms were negatively correlated with memory specificity on the AMT-R in a trauma-exposed sample, which is consistent with a functional avoidance account. Furthermore, in this sample, there was no significant association between scores on Cattell's Culture Fair Test of "g," a broad measure of executive control, and memory specificity on the AMT-R. These findings suggest that different mechanisms may underlie memory specificity in samples with symptoms of depression versus PTSD.
Recommendations for future research
Since its discovery by Williams and Broadbent (1986) , the OGM phenomenon has been established as a cognitive phenomenon with relevance to the etiology, phenomenology, and maintenance of depression and trauma-related psychopathology . Over the past several years, a substantial body of work has been accumulating on the mechanisms that may underlie OGM. The CaR-FA-X model of Williams and colleagues (Williams, 2006; Williams et al., 2007) has provided an influential conceptual framework for much of this research. As reviewed above, there is a good deal of empirical support for several aspects of the CaR-FA-X model, with the most robust support for associations between OGM and rumination and impaired executive control. Nevertheless, a number of questions regarding key aspects of the different mechanisms and how they may jointly contribute to OGM remain unanswered. Furthermore, there are some methodological limitations associated with the investigations in the extant literature (e.g., a reliance on cross-sectional designs for testing the inherently developmental functional avoidance mechanism) that therefore prompt the need for additional research. Here, I highlight several issues that would likely benefit from further study. I also present recommendations for such future research, both with respect to each of the individual proposed mechanisms and to the CaR-FA-X model as a whole.
Capture and rumination
Although there is robust support for an association between rumination and OGM, further research is needed to better understand how the capture process may operate in both nonclinical and clinical (e.g., depressed) samples. Such work may help to clarify the somewhat discrepant findings in the literature regarding the relationship between OGM and the self-relevance of cues on the AMT (e.g., , versus Sumner, Griffith, & Mineka, 2011 . For example, is cue self-relevance only associated with OGM if maladaptive negative self-schemas are present and are activated by self-relevant cues? If so, then the capture phenomenon might be more likely to contribute to OGM in clinical disorders where negative schemas play a prominent role, such as depression, than in nonclinical samples.
Furthermore, the exact process by which rumination contributes to OGM is not well understood. For instance, does rumination reduce working memory capacity, such that participants forget the instructions of the AMT and then retrieve OGM? Or does rumination activate negative self-schemas, which become the focus of attention and thereby "hijack" the retrieval process? The use of a think-aloud study design (cf. Barnhofer, de Jong-Meyer, Kleinpaß, & Nikesch, 2002) might offer a useful future direction for better understanding this process. For example, a ruminative processing mode could be induced, and then a think-aloud approach could be used to assess the content of individuals' thought processes during the AMT. In conjunction with the think-aloud approach, an assessment of participants' understanding for the instructions of the AMT, and/or measurement of aspects of executive control before and after inducing a ruminative processing mode, would also be helpful for shedding light on this process.
Another methodological approach that may have potential for study of the capture and rumination mechanism is the use of the trait AMT (e.g., McNally, Lasko, Macklin, & Pitman, 1995) . On this version of the AMT, individuals are presented with trait cue words, and they are instructed to retrieve specific memories about times when they exhibited the trait in question (e.g., in response to the cue word "clumsy," the memory "When I tripped on the stair" would be an acceptable answer, but "When I saw my friend slip on ice" would not). This particular methodology may be more likely to tap into memories that are related to self-schemas and self-identity than the traditional AMT because the pool of acceptable responses is limited to memories in which the person exemplified the given trait. In contrast, with the traditional AMT, memories can be retrieved from the entire autobiographical memory knowledge base. Thus the trait AMT might be particularly useful for assessing the capture phenomenon given that capture errors are thought to be more likely when conceptual information activated during the early stages of generative memory retrieval is related to one's personal concerns and/or selfrepresentation . Future research could examine this issue by using trait words that map on to individuals' selfschemas to varying degrees as cues on both the traditional and trait AMTs. If higher levels of OGM were observed for cues that map more closely onto self-schemas for the trait AMT compared to the traditional AMT, then this might suggest that the trait AMT would be a particularly well-suited methodology for studying capture errors.
Functional avoidance
A key component of the functional avoidance mechanism that has yet to be adequately examined is the developmental nature of this process. In particular, it is thought that a nonspecific retrieval style employed after a traumatic event is initially advantageous, but then ends up having maladaptive consequences over the long term after the trauma. However, one problem with most studies that have been conducted on the functional avoidance mechanism is that they employ cross-sectional, rather than longitudinal, designs (e.g., Aglan et al., 2010) . Cross-sectional designs cannot examine the proposed developmental component of this mechanism, and thus it is not clear at what point the avoidance of retrieving specific memories is no longer adaptive. For instance, is it only when this retrieval strategy is applied generally to all situations-and not only to those that are associated with a traumatic experience-that a nonspecific retrieval style has maladaptive consequences? Longitudinal research that examines both the short term and long term impacts of adopting a nonspecific retrieval style after a traumatic experience is important for better understanding this issue. Furthermore, given findings of differential effects of low-specific and high-overgeneral retrieval styles on affective distress after a negative experience , it is of interest to investigate whether these two retrieval styles may be related. For example, do individuals exhibit a low-specific retrieval style after an aversive experience as a result of affect regulation and then transition to a highovergeneral retrieval style as they get older?
Another question for further research is whether a tendency toward avoidance is sufficient to contribute to OGM via the functional avoidance mechanism. Given the role of trauma in theorizing on the functional avoidance mechanism (e.g., Williams et al., 1999) , most research on this topic has studied individuals with a history of trauma. However, as reviewed above, research suggests that a history of trauma on its own is not sufficient for the development of OGM. Thus it is of interest to examine whether avoidant tendencies even in the absence of trauma can lead to the development of OGM.
Nevertheless, there is support for the functional avoidance hypothesis in certain traumatized populations (e.g., Dalgleish et al., 2008) , and future research on trauma and functional avoidance would benefit from a clarification of what aspects of traumatic experience are most likely to elicit the functional avoidance mechanism. A wide range of experiences has been included in the research on the functional avoidance mechanism. Some studies have examined histories of trauma, such as sexual or physical abuse during childhood (e.g., Valentino et al., 2009 ), whereas others have looked at responses to frustrating experiences (e.g., a difficult puzzle task; . A systematic examination of different aspects of trauma and aversive experiences (e.g., the nature, severity, duration, and expectedness of the experience, along with the degree of threat to well-being) and how these relate to OGM would likely provide a more thorough understanding of the functional avoidance mechanism.
Furthermore, much research on trauma and the functional avoidance mechanism has relied on retrospective reports of trauma that are often not verified, and such work is limited by the biases associated with retrospective reporting. However, some studies have used documented cases of abuse. For example, Valentino et al. (2009) recruited maltreated children who were referred by the Department of Human Services, and others have made attempts to corroborate reports of abuse (e.g., Hauer et al., 2008) . In addition, the use of interview, rather than questionnaire, measures of trauma (e.g., the Childhood Trauma Interview; Fink, Bernstein, Handelsman, Foote, & Lovejoy, 1995) may help to improve the study of trauma and the functional avoidance mechanism, as self-report checklists of traumatic experiences have been found to have significant limitations (e.g., Monroe, 2008) . Although these approaches may be more challenging to employ, they will likely provide better tests of the processes in question.
Impaired executive control
Although research is accumulating that suggests that particular aspects of executive control (e.g., inhibition; Piolino et al., 2010) are associated with OGM, additional research is needed to replicate and extend these findings. An especially promising approach is to include measures of multiple aspects of executive control in the same study in order to determine whether some aspects of executive control are more strongly related to OGM than others. It would also be interesting to examine the contributions of the three CaR-FA-X mechanisms to OGM when variance due to "secondary goal neglect" is minimized. Dalgleish (2004) coined the term "secondary goal neglect" to refer to difficulties with keeping the requirements of the AMT (e.g., providing a unique specific memory) in working memory during the task. A study that minimized variance due to "secondary goal neglect" would provide a test of the associations between the CaR-FA-X mechanisms and OGM that is not the result of individuals forgetting the instructions to retrieve a specific memory on the AMT. Researchers could examine this question by providing continuous reminders of the requirement to retrieve a specific memory throughout the AMT, and this work could potentially offer insights into relationships between the various CaR-FA-X mechanisms and a more habitual overgeneral retrieval style.
Additional considerations with respect to the CaR-FA-X model as a whole
Importantly, empirical tests of the CaR-FA-X model in its entirety are needed, complete with examinations of main effects and potential interactions of the mechanisms. To date, I am unaware of any studies that examine the model as a whole, and this work is needed to advance and refine our understanding of the mechanisms that underlie OGM. In particular, the field will benefit from pointed tests of interactions among the mechanisms that are based on thoughtful consideration of theories and models of autobiographical memory. Furthermore, studies that employ a longitudinal design will be especially helpful for better understanding how OGM initially develops. In addition, it is of interest to conduct meta-analyses of findings from studies of the CaR-FA-X model in the future. The studies in this review were too varied in nature to provide meaningful overall effect size indices for each of the CaR-FA-X mechanisms. Nevertheless, meta-analytic approaches would be useful for estimating the magnitude of the relationships between OGM and the proposed mechanisms as more studies accumulate.
Given some findings that the differential relationships between OGM and the various CaR-FA-X mechanisms may vary as a function of the type of psychopathology being studied (e.g., Dalgleish et al., 2007 Dalgleish et al., , 2008 , it is of interest to examine the CaR-FA-X model separately in different populations, such as individuals with current depression, individuals in remission from depression, individuals with PTSD, and nonclinical samples of healthy individuals. As noted by Crane, Barnhofer, Visser, et al. (2007) , the CaR-FA-X model is not necessarily a "one-size-fits-all" model. For example, capture and rumination may be especially related to OGM in one population, whereas impaired executive control may be the primary mechanism underlying OGM in another population. Not only can such examinations potentially help to identify ways in which the model may differ for different populations, but they might also be used to inform and tailor prevention and intervention efforts for different populations.
Summary and conclusions
Although this review was not meant to be exhaustive, it is evident that a great deal of work has been conducted in recent years on the mechanisms of the CaR-FA-X model and how they relate to OGM. In this review, there was robust support for an association between rumination and OGM. Rumination and OGM appear to be mutually reinforcing processes, and aspects of rumination that appear to be the most maladaptive for memory specificity include adopting an abstract, analytical processing style, and focusing on negative, selfrelated content. However, more research is needed to better understand the capture phenomenon and how it operates with respect to OGM. The self-relevance of cues on the AMT appears to relate to the likelihood of becoming "captured" during retrieval, but findings are mixed as to whether greater cue self-relevance is related to higher or lower levels of OGM. With respect to the functional avoidance mechanism, there is strong support for the notions that OGM is a cognitive avoidance strategy and that a nonspecific retrieval style is associated with less distress after an aversive experience, at least in the short term. However, further studies are needed to determine whether a history of early trauma is indeed a key aspect of the functional avoidance mechanism and whether the retrieval of more (vs. less) distressing specific memories is especially likely to be avoided as a means of affect regulation. Direct tests of the developmental nature of the functional avoidance mechanism are also required. In general, there is robust support for an association between impaired executive control and OGM, and this relationship does not appear to be dependent on concurrent mood valence. At present, there is too little research on multiple mechanisms of the CaR-FA-X model and how they may interact to draw definitive conclusions.
In general, a greater understanding and refinement of the CaR-FA-X model will likely be achieved by routinely incorporating measures of the proposed mechanisms when possible in studies of OGM. Such an approach will continue to expand the knowledge base on the factors that underlie OGM, thereby helping us to better understand how this important cognitive phenomenon develops and is maintained.
